Public health surveillance reports indicate that the recent rapid population increase among senior citizens is accompanied by a nationwide spread of West Nile virus (WNV), an emerging disease that poses a threat to the elderly. Information gathered from senior citizens in the County, showed that overall, 81.6% of seniors knew that WNV is spread to humans through the bite of an infected mosquito; but only 63.2% knew that older adults have a higher risk of severe complications from WNV infection. A tailored health education outreach program, based on the health belief model and epidemiologic triad, was implemented to share about WNV infection prevention and control. This included the reduction of mosquito breeding and bites; improved use of personal protective measures for outdoor exposures at dusk and at night; and use of repellants. Because the threat of WNV is not over, it is important to keep seniors and other vulnerable populations involved in issues that affect their health, community, and environment
Introduction
West Nile virus (WNV) is an arthropod-borne virus of the genus Flavivirus, first discovered in Uganda in 1937 (Smithburn, Hughes, Burke, & Paul, 1940) . The virus can infect humans, birds, mosquitoes, horses, and some other mammals including dogs and cats. In humans, WNV causes a febrile illness with headache, malaise, arthralgia or myalgia, conjunctivitis and possibly a rash (Chin, 2000) . Huang et al. (2002) described the first isolation of the virus from a human patient with WNV encephalitis in the United States.
Although well established in Europe, Asia, and Africa, WNV is an emerging infection in the United States. Thus, some members of the community tend to believe rumors or other false information about the disease, which could place communities at increased risk of WNV infection. Locally, some individuals wrote to the newspaper purporting that West Nile virus and other emerging diseases constitute a hoax perpetuated by the media, health care providers, public health practitioners, and politicians. Scientific rebuttals to educate the community about this misleading belief were published in the Pocono Record by Bitto (2004) and by the Technical Advisor to the American Mosquito Control Association (Conlon, 2004) . West Nile virus infection is not a hoax -severe complications of WNV include encephalitis, meningitis, paralysis, coma, and death, which may occur among vulnerable and elderly populations. This has health education implications and health educators in every locale need to share WNV information with citizens. Furthermore, it may be the right time to put infectious diseases back on the front burner of public health education concerns. (CDC, 1999a; CDC, 1999b; Nash et al., 1999) . Recent demographic surveys also indicate that the population of seniors is increasing rapidly overall. Locally, seniors comprise 12.3% of the population in Monroe County (U.S. Census Bureau, 2001) Both birds and mosquitoes are involved in the West Nile virus transmission cycle, particularly mosquitoes of the genus Culex and Anopheles. Virus-infected over-wintering mosquitoes maintain the cycle of transmission in many states, and WNV is now a leading cause of reported human arboviral encephalitis in the U.S. On a continuing basis, Centers for Disease Control and Prevention (CDC) develops revised guidelines for surveillance, prevention, and control of WNV. Comprehensive surveillance, prevention, and control measures for West Nile Virus must involve a component that provides outreach programs to the elderly (Bitto, Hakim, & Pula, 2002; Hakim & Bitto, 2004) .
Design and Methods
Implementing an Educational West Nile Virus Intervention Located in the southern part of the Appalachian Mountains, Monroe County's natural beauty and its 609 square miles attract many residents, including retirees. Regional concern for senior citizens in Monroe County, led to a "Town and Gown" collaboration. Collaborating Agencies included East Stroudsburg University that provided technical assistance, Monroe County Vector Control, Pennsylvania Department of Health, and Monroe County Area Agency on Aging, which provides a wide array of services for older residents of the County such as Wellness Center/Prime Health Programs designed to enhance disease prevention and health promotion among senior citizens. This served as an avenue for a countywide delivery of WNV health education to seniors. Needs assessment was based on a prior survey conducted in 2002 by Monroe County Vector Control.
Senior citizens and the staff/volunteers at each of the senior clubs participated actively during the WNV health education and training sessions. The sessions were typically held just before the midday meal, and the pace at these training sessions was modulated to suit participants' needs.
Participants asked pertinent WNVrelated questions and seniors shared comments, opinions, and their experiences with several critical WNV issues. The ensuing group discussion of answers to questions helped to reinforce WNV training. At each senior club, fact sheets, contact information for reporting nuisances/standing water, and other materials were distributed including Monroe County Vector Control literature and contact information for additional information and assistance. These WNV prevention training sessions were based on the conceptual and theoretical framework of the epidemiologic triad and the health belief model to help increase senior citizens' awareness of WNV prevention and control. Material covered in the educational sessions included the following topics: (Microsoft Corporation, 2003; SPSS Inc, 2003) . Descriptive analyses included frequency distributions and crosstabulations.
Results
There were 79 participants at the senior clubs. Figure 1 shows a sample of senior's comments and questions regarding WNV. These demonstrated concern about the disease and a need to know more. Figure 2 shows the age distribution of seniors. • I did not know horses are affected by WNV. Table 1 shows the combined responses for all senior club members regarding their WNV knowledge, beliefs, attitudes, and self-reported behaviors and practices to prevent WNV infection. Whereas 65 (82.3%) seniors were aware that WNV is spread by the bite of an infected mosquito, only 50 (63.3%) knew that older adults have a higher risk of infection, if bitten by mosquitoes. About one-half of seniors were very concerned about getting WNV and 29.1 percent of seniors believed that most people experience no symptoms if bitten by mosquitoes. With regard to prevention of WNV infection, only 34.2 percent of seniors reported that they always used insect repellents when outdoors and 24.1 percent reported that they always avoid areas where mosquitoes are a problem. 
Discussion
Senior citizens attending seniors' clubs in Monroe County and the volunteers/staff serving them were very interested in sharing their experiences and learning about ways to prevent WNV infection. The mean age of respondents in this current study was 76.9 years compared with a mean age of 50.9 years in a WNV general population survey of residents in Brookline, Massachusetts (Steinert, Balsam, Karsten, & Newman, 2002) . Overall, 65 (82.3%) of seniors in the current study correctly identified that WNV is spread to humans with the bite of an infected mosquito. This compares with 95.1% awareness that WNV is spread by the bite of an infected mosquito reported in the Brookline, MA general population study. Overall, 50 (63.3%) seniors in the current study knew that older adults have higher risk if bitten by a mosquito compared to 67.9% in the Brookline, MA study.
In response to the three general knowledge questions on WNV (mosquito spread by, experiencing symptoms after the bite, and higher risk for older adults), 16.5% to 29.1% of seniors in the current study responded "Don't Know."
This compares with a range of 4.3% to 30.2% "Don't Know" responses for the same questions in the Brookline, MA study. With regard to the other knowledge questions about specific WNV protection behaviors such as wearing longsleeved shirts, the total proportion of seniors in the current study (not shown in Table 2 ) who responded correctly was 77.6% to 85.5% compared with 63.0% to 93.2% in the Brookline, MA study. In the current study (not shown in Table 1 ), 31.3% of seniors always or sometimes used insect repellant when outdoors compared with 46.5% of Brookline, MA general population who always or sometimes used insect repellent when outdoors, and 31.6% of Queens, New York population who often or rarely/sometimes used insect repellent when outdoors (Mostashari, Bunning, & Kitsutani et al., 1999) .
Overall, the constructs of the Health Belief Model were relevant among this group of seniors. There was sufficient motivation among many seniors to make the WNV issue salient (perceived susceptibility). Adopting WNV prevention and control measures was associated with seniors' perceived threat/severity of infection. With a higher sense of perceived threat, seniors seemed more likely to take recommended preventative steps and fewer WNV risk behaviors. Similar associations were found between lower WNV risk behavior and indicators of perceived severity of infection, perceived benefits of taking steps to prevent WNV infection, perceived barriers and cues to action. Seniors seemed to have a high likelihood of taking recommended action.
Lack of self-efficacy and perceived barriers applied to seniors who had philosophical, allergic, or other problems with using insect repellents. Some seniors had several reasons for not using repellents when outdoors and these issues were addressed during the health education intervention -including allaying their fear regarding toxicity of pesticides. Senior citizens living alone also discussed their physical difficulties with doing the yard work necessary to protect their homes from mosquitoes, and yet other seniors said they needed their children or other volunteers to help clean the gutters on their roofs, or to empty artificial water containers in their surroundings. Again, this is an area that will need WNV health education to involve families and other community volunteers as a resource for protecting seniors by helping to keep their dwellings and surroundings free from mosquitoes. For seniors living in special communities, management and operational staff in those facilities as well as the seniors will need WNV health education.
The informal and relaxed atmosphere of the usual club setting with their peers enhanced both the survey and the WNV health education intervention. An additional advantage is that seniors did not have to make an extra trip to attend the WNV health education seminars.
Regarding the ongoing epidemic of WNV in the United States, health educators need to continue outreach efforts to senior citizens, their families and health care providers, and other care givers and on how to prevent and control West Nile virus infection. It is important to involve seniors attending seniors clubs or other related events.
Conclusion
This study on keeping the elderly involved with reference to West Nile Virus prevention in Monroe County was based on CDC (2001) guidelines, which include public outreach and public education. The target population of senior citizens was effectively reached using the epidemiologic triad conceptual model, behavioral science, and social marketing methods for health education on prevention and control of this vector borne disease -West Nile virus infection. In addition, Monroe County Vector Control and its collaborators continue to implement enhanced surveillance, specialized laboratory diagnosis, and larval source reduction to reduce human exposure and prevent WNV infection in the Poconos. This has implications for health educators, practitioners and researchers in other locales. The overall model presented in this paper emphasizes collaboration across public service/public health agencies and educational institutions.
